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Nitrofurantoin
Monohydrate/Macrocrystais
Capsules

To reduce the davelopmant of drug-resisiant bacieria angd
maintaln the eftectiveness of nitrofurantoin
monohygrate/macrocrystaiy and other antibacterial
drups, nitrolurantoln monohydrate/macrocrystals shaulg
be used only to teeat or prevent Infectiong that are proven
or srrongly suspacied 10 be causad by baciena.

DESCRIPTION: Nitrolyrantoln Is an anifbacterial agent
specitic {or uringry tract Infections. Nitrofurantein
Monohydrate/Macrecrystals Capaules are hard geigtin
capsulp shells containing the cquivalent of 100 mg of
nigrofuegatoln In the form of 25 mg of nitrofuranoin
macrocrystals and 75 mg of altrofurantoin monghydrate.

The chemicat name of nitroturgntoln thacracrystals is 1«
[{[S-nltro-2-(uranyi]methylonejaminole2.4-
imidazolidinedlons. The chemical strycture iz the
following:

o,n—D—cn-N—N—{o

Molecular Weight; 238,18

The chamical name of nitrolurantain manohydrate 18 1-
[{§-niteo-2-uranyi]mathylenejamino}«2.4-
midazclidinedions manahydrate, The chemical structurs

is {n¢ foltowng:

LT T o

kS

Molscylar Weipht: 256,17

Inaclive fagradionts: Each capsule contains carbomer
S34P. com starch, compressible sugar, DAC Yaliow
No. 10, sdible gray ink, FO&C Blue No, 1, FOAC Red
Ho, 40, geiatin, lacicse, magnesium stearste, povidoae,
talc, and titaniom dioxide,

GLINICAL PHARMACOLOGY: Each nilroiurantoin
monehydrate/macrocrystals capsule coniging two forms
of nitrofurantoin, Twinty-five percant is macrocrystalline
nitrofurantoin, which has stower dissolytion ang
3bsorption than aitrofurantoin manchydrate. The
remaining 75% is nilrofurantoln monphydtate contained
n & powder blend which, Upon exposurs te gasiric and
wnlestinat tiusds, fooms & gal motrx thal reldases
aurafuraniom avel  thine Basad on uinary
pharmasokinatic data the axtant qil cate nt wtinary
ox¢rgtion of mbiplucanivtn rom the 100 myg
arrofuranioin menotiygoata/iac) 00ryaiaig capiita Jrn
siowlar 10 ihoso of the 50 mp or 100 my nlicofurantoln
macrocrystals capsule. Approximately 20-25% ol 2
single dose of altralurantol i recovered from the utlne
unchanged over 24 hours.

Piasma nitrofurantoin concenirations after 3 singls oral
dose of the 100 mg nitrofurantoln monohydrate/
macroctystals capsult are low, with peak levels ususlly
less than 1 meg/ml. Nitrefurantoln ¥s highly soludle in
urine, to which ¢t may impart a2 brown color. Whep
nitrofurantoln  monohydrile/macrocrystals s
administared witn food. the bioavallability of
nitrofurantoln 1s Inareased by approximately 40%,

Wicrobinfogy: Nitrofurantoln ls bactericidal ln urine at
therapeutic doges. The mechanism of the antimicrobial
action of nitrofucastoin 1s Unuseal among antidactarials,
Nitrolurantoin is reduced by bacterlal fiavoproteins o
reactive intermediates which inactivare or aller bacrerial
risosomat proteins and other macromolgcules, As a
result of such Inactivations, the vital blochemical
processes of prolein gynthesis, aerobic snergy
matabolism, ONA synthesis, RNA synthesis, and cefl wall
synthasis are inhitited, The bread-based naturs ol this
moda af actign may explain the fack ot acquired bactarial
resistance to hitrofurantoin, as the pecessary mollpis
and simuliangous wulations of the target
macromolacules would likely oe fethal to tne bactariy,
Devalopment of resistance (o nlirolurantom has nor besn
a significant problem since ity introduclion in 1953,
Cross-resistanca with antibiollcs and sylfonamioes has
nol bean observed, and transigrable resistance is. at
most, § Very racs phenorneacn,

Nittotucantoln, in the form of aitcelurantoln
nonotydrate/magrocrystals, as been showa to ba
sciive a02inst mast straing of the fpliowing bactaria both
'n viteo 3nd in clinkal Infections (See INCICATIONS AND

.



n-Postilve Agrobes .
“Staphylococcus saprophyticus

Gram-Negalive Actobes
Escherichia coli

Nitrofurantoin also demanstrates /n vilro activity agdinzt
the following mitroorganisms, withough the chiicat
gignificanca of these data with respect tg treatment with
nitrofurantoin monohydrate/mscrocrystals is unknown:
Gram-Pusillve Aerobes

Conguiasg-negative staphylocoeti

{inciuding Staphylococcus spidermidic)

Enterococsus fecalls

Staphylococcus aureus

Stregtococeys apalactise

Sroup D streptocacs .

Viridans group streptocosci

ESram-Nepalive Aprghes
Cltrobacter amalonaticus
Gitrobacter dversus
i 'ella" freundii

sielia oxyLoca
Kiebsislia veaenss

Niteoturantoin is not active against most strains of
Proteus tpecies Or Serratia species. It has no aclivity
against Fesudomanes Speciss,

Amtagonism has baen demonstrated in vitro between
nhroturantoln and quincisne antimicroblas, The clinical
significance of tiis finding is unkaown. :
Suseeplibility Tests: )
Dilution technigues:

Quantitative methots are used to determine antimicroblal
minimal iphlbtery concentraions (MIC's). Yhese MIC's:
provide estimates of the susceptibiity of bacteria to
antimicrobial compounas. The MIC's should. be
getermined using a standardized procediirs,
Standardized proveduras are based on a dilution mathoo"
{broth o agar) of aquivakent with Standardized ingotium
concentrations and standardlzed concentrations of
nitrofurantain powder, The MIC valyes shovid be
Interprated according o the following criteria:

Mg Suscepie.

64 lntermediate (1)
21” . numt R)

A report of "Susceptible” Indicates that the pathogen is
tikely to be inhibited If the srmimicrobisl compound i the:
uring teaches the concenirations usually achievabié,

report of “intermadiate” lndicstes that the result should:
be congigered equivocal, aind, if the microaeganism i§ not
ully susceptivle lo aiternative, clinlcatly feasibie drugs,
the test should e repeated. This categary Implies
possibie clinical applicability in body sites whert the grug
Is physioingically concentrated or In situations whers:
high dosage of drug can de ysed. This catagory iso:
provides 3 butfer 2one which prevents small uncontrgiied
technical fattors rom csusing major discrepancies In:
Interpretation. A report of “Resislant” indicates thatitne
pathagen Is aot likaly 1o be inhibited if the anfimicrabial-
compound 1n the urine reaches the concanirations
ustolly gcinavable: other theragy shiould b selected. -

Stantermisl suscantilbiity (st proceuens tatulte tha
use of Ruorsloty conitol nnioof gamsie 1p Gostialithp
lothnical pspects of e ubyrapry piocedire  Sipofsig
Nﬂ{:lummo hownst shauki peovide the tllowing MIC
vilvet

g coll ATGC 25522 416

S. aureus ATCC 29213 B-32
E faecalis NTCC 28212 416

Diltusion technigues:

Quanlitative methods ihat rquire messurement of zone:
diameters also provios réproducible estimaies of the
susceptibifity of bactoris (o antimicrobial compoynds. |
One stieh slandardizeti procedure’ raquires the usy of
stanasrdized Inoculu gancenirations, This procedure
y385 Dapar disks baprppnniad with 900 po alttdluranitn
(0 1651 the sutcoptidility ol microvrgsmisme 10
Alrofurantoin,

Reports from the laporatory praviding resuliz of e -
siandard single-gisk susceptibiity test with & 300wy .
nitrofursntoln disk should be interpreted according wWeihe ;
following ceitaria

ZagaQismeice (oypl oo

217 Stlsoete (5]

15416 Intgrmediate (1)

s Resistant  (R)
Interpretation should be a5 stated shove for results bsing «
diiution techniques. intarpretation mvolves cormalation of
the diameter obluined in the disk test with the MIG for
nitrpfurantoin, . :

As with standardized dilytion technigues, diffusion
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wusupaiiy, WKL INAY DEGOTNE Savere or
: has oocoresd, Fatalities have been repofted,
s ov =eeews SYGH 33 renal impairment (creatinine
clearance under 80 mL per minute or chinically significapt |
tlevated serum credtinine), anemis, diabetes mullitus,
electrotyte imbalenes, vitamin B deficiency, and 3
debliitating disease may enhance the occurrence of |
peripheral neuropathy. Patisnts receiving long-lerm
therapy should be manitored peredically for changes in -
ranal function. o H
Gpbic neoritis Nas been reported rarely In postmarketing '«
experieace with nitroforantoin formylations. ey

Cases of hemalytic anemia of the primaguine-censitivity: *
type have bean Induced y pitrofurantoln. Hemolysls
appsars to be linked 1o a plugose-G-ghosphite |
dehjtvagenase deficiency in the red biood cells of the
affectod patients. This deficiency s found in 10 percent
of Blacks and a-small percentage of ethnic grovps &
of Mediterranean'and Ncar-Eastsm origin. Remolysis'is «
an *indication for 8isconlinging eitrofurantoin ¥
monohydrite/macroctystals; homolysis ceasss.when the 1

drug is withgrawn. :

Pseuiomembrangus solilis hu¥ bawn raparted with
nearly'ali anilbactérial agents, Inclodinyr sliroturanioin
and-‘may' tange trom wild 1g l{ite-lirénteding.
Therglure, jl% important 1o consider.this diagnosis i
in patiants with digrhiea .subsequpal t0 the 3
administrationol anUbatierial agents... ) —

Treatment with sntisactscial agents aiters the normal
tiora of the colon and mray permit bvergrowsn &%
ciostrigia, Studies Indicate that 2 toxit produced by
Clostridiur dificife is one primary sause of sntibiotic-. I
assoviated colitis. . . %

Afier the diagnosis of pseudomembranbus cofRis 1l
begn delablizhed, appropiiate therapautic measufes)
sfiovid-be initiated. ‘Mila tases of pSpidomembranol.
colftis-usually sespond 10 drig discontinuation alone. I
medprate to severeases, cagsideration should be pivey
to:management with fluids and elecirolytes, protai
supplementation, and freatment with en antibagterisl
drug clinicslly- effective agalnst Closiridiom:ditticite .
cafitis. w . R
PRECAUTIONS: Anformation turPaticats: Patipnts t.
should -be " Wivived w. .take nitrplurintd
ronohydrate/macrocrystuls with faod (deyiy/heeakfist
and dinner) 10 furthar-enhanck tolerance and dmprov
drug absorptivn. Patlerds shoultr Ve indtructed by
compiate the full céurse of tharppy: however, ey Shoufil

be advised to edritaet thetr Dhygiokl If any Lausugh

. b

symiptoms-oceur during therapy; i
Pitierits #ould Yo adyised not-to use ‘antacid 7,
preparstions cotainiog. mugnesiiyp:an Hicaté, while

o




¥
. rophticus

Nitrefuranioin Monoydrale/
Macrocrystals Capsales

. faking-nitroturantomn menchydrate/mcroerystals. **

«
\

fients- shouid be counseled thet antibacterial drugs
luding nitrofurantoln monohydrate/macrocrystals
stiouid: only-be j treat bacterial Infections, They-do
ttréat viralintection's (e.g,, the common-cold) When
foflirantnin’ monoliydrale/Macrocrystals i prestribed
treat'a bacterial infettion, patients shauld be tofd- that
although it is common to feel better eardy in the course of
therapy, the‘medication:should be taken exactly 'as
dizected. Skipping doses or not completing the full
cobirse of therapy may (1) decrease the sfiectiveness, of
the immediate treatment.and {2) increase the; likelinood
that bacteria.will develop resistance and.will not.be

. treatable by.nitrofyraptaip monohydrate/macrocrystals or

2

g

Brug Interactions: Antacids containing magnesium ..

a Can c a IS

 vem
L E

SRea

other angibacterial drugs in the future.

enwfal: Prescribing nltrofurantdln-mongtydrate/
migcroctystais in'the absence of 2 proven or stiongly
fnspected bacteriar infection-or 2 prephylactic mdication
is unlikely to pravide benefit to the patient and increases
the.risk.of the development of drug-resistant bacteria. .,

trisilicdte, whep administered concamitantly with

% pifrofurdntain, redute both the rate and’extent of

shsorptien. The smetianism for this-interaction probably
is adsogption ofnitrpturantoin onto the surface of

M magnesium trisliicate.
/. Uficosirié drogs, such as probenecid and sulfinpyfizore,

caﬁ;ﬁhﬁibit"iehal ﬂi‘bn'far se@rgﬁon ‘i’ .nnmh! rantoins-The
{estiting increase’in Altfofuraniom-serem levels may

i Inpréase:toxicly, and the decreased: urinary levels could
;e f4its gfficacy &s -2 urinary tract antibacterial.

Abjoratory Tes! interactions: -As a Tesult of'thg* '\

presence ‘of nirofurantoin, a felsé-positive réacton tor

i glucose'in the urine may occur, This has been observed
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with Bengiict's and Fehling's solutions but not with the
§lucose enzymatictast. o ’ T
.Carcinogenesis, -Mutagenesis, Impairment of -Fertliity:
Nitrofurantoin.was not carcinogenle when ted 10-femals
Holtzman sals for 44.5 waeks or to female Sprague-
DaWley rats for 75 weeks. “Two'chronlc ragent bioassays
utilizing male and femalg Sprague-Dawley rats 'and two
chronic bioassays in Swiss mige and in BOF, mice
revealed np evidepce of carginogenicity.

Witrofurantoin presented evidence of carcinogenic activity
intémale BECIF, hife-as shown by increased Incidences
of tubuidr adenodfas, benign mixed:tumors, and
gfantiosa call umars of the ovary. In male F344/N-rats.
there-wére increased incidences of uncommon Kidray
tubular cell neoplasms, osteosarcomas of-the bone, anil
neoplasms of the ‘stibcutaneous tissue. in one study
involving subcutancous administration of 75 mg/Kg

s . Nitrofurantoln 1o pregnant female.mice, lung papillary
- adénomas of yninown significance were observed inthe

F4.generation. , .
- Nitrofurantoln-has beén shown to induce peint mutations
in certain stiains ol Saimonella typhimurium and forwgro
- ghtations In LBI78Y mouse lymphomd culls,
ditiotusentoln induced Increased numbors of gister
thromatid oxchangas ano chromasomal abekrgtions in
Chinose bumsior avary celis bul nol In human calls I
ulture.” Resulls of e sex-Hnked racessive lgthal sssay
~in-Drosophlia were negative after aaministratiog of

- Aitrefurantoin: by feeding .or tiy.injection. Nitrofurantein

3
b
.
Y

.

“. g’ Aot inducé-heritablé mutation. in the rodent-motlefs

- -

%im:é&wdf'fhbtpé:ei}x%g'ef}y{cjxyyna itigeniiiy
humang.th ankoown;:-
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nts also have been reportel with ths use bf

“afurantein: glucose-6-phosphate deh}di’&uenase
aentiency, anemla (see WARRINGS); agrahulocyms
teukopenta, granu\awtopema hemafym mm\a

B ok anle s dbmean nfa” voa mal abledife sommios

ITIHJIIIUUUywwmu THBYAII TS QNI hl\lll)ﬂm L2858,
these hematologic abapemalitles resolved foliowing
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